Introduction
Low back pain is a common phenomenon among adults. The prevalence of low back pain is estimated to be as high as 84%, although the specific pathology underlying this condition often is not known. 1 Some studies have shown that chronicity or recurrence of low back pain is seen in 35%-79% of patients. 2 The burden that low back pain causes to both patients and society is enormous. 3 Its great effect on society and health care economics has engendered a growing number of therapeutic modalities to manage this problem. 4 Study results indicate that lumbar facet joint syndrome accounts for up to 90% of occurrences of lower back pain. [5] [6] Especially in elderly patients, chronic low back pain can cause a severe reduction in quality of life. 7 These patients sometimes do not go outside their homes and in many cases even develop depressed mood. 8 Treatment options for chronic low back pain include conservative treatment, pain management therapy, or surgical treatment. Surgical treatment with instrumentation and fusion of the lumbar spine is sometimes a big procedure for these elderly patients, who usually suffer from comorbidities. 9 A rational pain management procedure that Dovepress submit your manuscript | www.dovepress.com has gained popularity over the last years is radiofrequency (RF) neurotomy of the medial branch that innervates the facet joint, which is believed to be the source of pain in this group of patients. RF lesions are an important part of complex minimally invasive treatment of chronic pain conditions and are used for reducing noxious transmission in the nervous system. The principle behind RF is production of heat that damages some or all of the nerve fibers in the target nervous structure ("conventional" RF is applied to the medial branches that supply the facet joints). Its target is to block pain stimuli transmission from peripheral receptors to the central pain structures. In recent years; however, contradictory results from studies of RF treatment of back pain have been published. [10] [11] [12] [13] [14] [15] [16] Leclaire et al 12 reported that the procedure is effective for pain improvement only in the short-term period (4 weeks after the procedure) and has failed to improve pain even after 12 weeks. Other authors supported this data. 11 Conversely, other studies showed long-term improvement in pain after the procedure. 10, [13] [14] [15] [16] The purpose of this study was to evaluate the long-term effect of RF applied to the medial branch in elderly patients (aged 80 years and older) who suffer from low back pain caused by facet syndrome.
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Patients and methods
Our study was comprised of 58 elderly patients who underwent the RF procedure for mechanical low back pain of spinal origin and who were followed up for 1 year.
Eligible patients were at least 80 years of age; had experienced at least 6 months of mechanical low back pain attributed to the facet joints (facet syndrome), as determined by physical examination with pain magnification in extension of the lumbar spine; had undergone conservative treatment (physiotherapy and nonsteroidal anti inflammatory medications) for at least 6 months; and had no radicular low back pain or central spinal stenosis, as evidenced by computed tomography and/or magnetic resonance imaging of the lumbar spine.
Fifty-eight patients had fulfilled the inclusion and exclusion criteria for this study. They were treated with RF heat lesion of the medial branch of the dorsal ramus. There were 27 males (47%) and 31 females (53%). The age ranged from 80-92 years (mean 84 years). All patients underwent RF ablation of the medial branch of the dorsal ramus. [17] [18] [19] [20] [21] Denervation was performed in an ambulatory outpatient setting under local anesthesia (lidocaine 1%) of the superficial tissue layers and with fluoroscopic guidance. SMK-10 and SMK-15 electrodes with a 10 mm active tip and an RFG-3C generator (Cosman Medical, Inc, Burlington, MA, USA) were used to localize targets. After sensor stimulation with 50 Hz and motor stimulation with 2 Hz, 0.5 cc of local anesthetic (lidocaine 2%) was injected to prevent injury to the nerve roots. The ablation was done with a core temperature of 80°C around the electrode tip. 11, [14] [15] The duration of the procedure was 90 seconds. One heat treatment was performed for each treated nerve. Between one and three levels were treated after symptoms reported by the patients were assessed. Ten patients underwent single-level treatment, while 15 and 33 patients underwent double-and triple-level treatment, respectively.
All patients were treated with nonsteroidal anti inflammatory drugs for 4-6 weeks after the procedure (unless contraindications to these drugs were documented) and underwent physiotherapy for 1 month after the procedure.
Follow-up of the patients included physical examination and completion of the visual analog scale (VAS) and Oswestry Disability Index questionnaire.
We used the VAS for evaluating the pain intensity before and after surgery. A pain-free result was considered as a complete resolution of pain; a good result was considered to be at least 50% relief in pain, a moderate result was a 30%-50% relief in pain, and no effect was defined as less than 30% relief in pain. We considered pain-free, good, and moderate results as clinically significant reductions in pain.
The patients were examined in four intervals during the first year: after 1, 3, and 6 months and after 1 year.
Statistical analysis
Averages were calculated for the different variables. Differences were compared using the one-way analysis of variance test. Differences of P , 0.05 were considered to be significant.
Results
Patients were treated with RF heat lesion of the medial branch of the dorsal ramus. Four weeks following the procedure, 43 patients (74%) had clinically significant reduction in pain. At the 3-month follow-up, 38 patients (66%) had reported some kind of improvement. Nine patients were pain-free, 21 patients reported good results, eight patients were classified as moderate, and 20 patients (34%) showed no effect. At the third evaluation (6 months after treatment), 33 patients (57%) had responded to RF (seven patients remained pain-free, 18 obtained good results, and eight submit your manuscript | www.dovepress.com Dovepress Dovepress obtained moderate results), and 25 patients (43%) had no improvement.
At the fourth follow-up (1 year following the procedure), 30 patients (52%) had an improvement in pain (five patients were pain free, and 15 and ten patients showed good and moderate results, respectively), and for 28 patients (48%) there was no effect. The results are summarized in Tables 1 and 2 .
Eleven patients (19%) developed discomfort at the operative site. In all eleven patients, this was spontaneously resolved within a 1-month period.
Functional improvement was measured by the Oswestry Disability Index questionnaire and improved from 62 points before the RF procedure to 30 points 1 month after the procedure, 36 points at the 3-month follow-up, 42 points at the 6-month follow-up, and 45 points at the 1 year follow-up (P , 0.05).
The results were not statistically different for patients who underwent the RF for single versus multiple facet joints in terms of pain reduction or improvement in the Oswestry Disability Index score.
Discussion
We evaluated and treated elderly patients (aged 80 years and older) suffering from chronic mechanical low back pain (facet syndrome pain) that had persisted for at least 6 months and that was not resolved by conservative treatment. A rational pain management procedure that has gained popularity over the last years is RF neurotomy of the medial branch that innervates the facet joint, which is believed to be the source of pain in this group of patients. We found that the patients had a substantial reduction in pain following the conventional procedure of RF ablation of the medial branch. At the 1-year follow-up, 52% of the patients still showed clinically significant improvement and the average reduction in VAS was 3.4 points. The patients in this series did not have any major complications, which can alter the procedure's effectiveness. All complications (discomfort at the operative site) resolved spontaneously within a 1-month period. Reduction in VAS by about 2 points, or more than 30%, has been reported to represent a clinically important difference in pain between treatments. 22 Yilmaz et al 16 demonstrated in their study that 48% percent of patients obtained a relative reduction in VAS of at least 70%, and 86% obtained a reduction of at least 60% at the 12th month following RF neurotomy. Their results are better than those from our study. However, they had a younger cohort of patients, with a mean age of 52 years; in our study, the mean age was 84 years with a minimum of 80 years. Moreover, we defined a clinically significant reduction to be more than 30% of the original VAS, a stricter criterion than that used by Yilmaz et al. 16 If we had used their criterion we would have achieved even better results.
The issue of prognostic blocks prior to the definitive procedure was questioned in previous articles. 16, 19 In the past, we used to perform prognostic blocks of the treated region before every RF procedure. With time, we changed this approach. We realized that we could rely on a combination of accurate history taking, physical examination, and imaging studies without confirmation of diagnosis by blocks prior to the procedure. In addition, prognostic blocks can produce false-positive and false-negative result rates as high as 25%, along with increased waiting time and additional hospitalizations.
Among our criteria for RF treatment were patients with at least 6 months of symptoms (mean symptomatic period until the procedure was 14 months).
Our complication rate would be quite high in comparison with other studies if we included postprocedural discomfort as a complication. 23 However, these complications were all minor and resolved in a short time period (less than 1 month) after the procedure.
This study has some limitations. In this study, no control group with similar characteristics and who did not undergo the RF treatment was examined. We also did not use diagnostic controlled blocks prior to the RF procedure. 24 However, we purposely did not perform these blocks, as discussed above. In addition, positioning the needle parallel submit your manuscript | www.dovepress.com
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to the nerve root is recommended for RF success. For this study we tried to put the needle parallel to the end-plate and to the nerve roots, but we cannot be completely sure about it. Moreover, in this study we relied on clinical examination alone, so we cannot be completely sure whether the correct levels were treated.
Conclusion
RF neurotomy has a role in treating elderly patients with chronic mechanical back pain at different levels. It can overcome the hazards of surgical treatment for these elderly patients, with a reasonable tradeoff in terms of pain reduction and functional disability improvement. This procedure should be performed only as a second line of treatment after conservative treatment has failed. The complication rates and side effects of this procedure are relatively small and the patients benefit by relatively long-term pain relief.
